The objective of this paper is to study the efficiency of Indian stock markets during the period [2001][2002][2003][2004][2005][2006][2007][2008][2009][2010][2011] 
Lastly, if the information set is insider information the market is said to be in its strong form. The strong form holds that all available information public or private is reflected in stock prices. This is an extreme form of the hypothesis and there is no empirical evidence to support it. This means even insider information cannot give an investor any advantage.
Efficiency of equity markets has important implications for the investment policy of the investors. If the equity market in question is efficient, researching to find miss-priced assets will be a waste of time. In an efficient market, prices of the assets will reflect market's best estimate for the risk and expected return of the asset, taking into account what is known about the asset at the time. Therefore, there will be no undervalued assets offering higher than expected return or overvalued assets offering lower than the expected return. All assets will be appropriately priced in the market offering optimal reward to risk. However, if the markets were not efficient, an investor will be better off trying to spot winners and losers in the market and correct identification of miss-priced assets will enhance the overall performance of the portfolio.
The understanding of efficiency of the emerging markets is becoming more important as a consequence of integration with more developed markets and free movement of investments across national boundaries. India is one of the fastest growing emerging economies in the world. At this transitional stage, it is necessary to assess the level of efficiency of the Indian equity market in order to establish its longer term role in the process of economic development.
The rest of the paper is organised as follows: section 2 discusses the literature review, section 3 lays out the objectives and methodology, section 4 gives the analysis and interpretation and section 5 concludes. Fama (1970) presented a formal review of theory and evidence for market efficiency and subsequently revised it further on the basis of development in research (Fama 1991) . Fama attempted to organize the growing empirical evidence on the theory and he presented the efficient market theory in terms of the current market price fully reflects all available information and the expected return based upon this price is consistent with its risk. Fama also divided market efficiency into three sub-hypotheses depending on the information set involved: (1) weak form efficiency, (2) semi-strong form efficiency and (3) strong form efficiency. Poshakwale (1996) show that Indian stock market was weak form inefficient; he used daily BSE index data for the period 1987 to 1994. Hiremath
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& Kamaiah (2010) find that the Indian stock markets are weak form efficient but not all the time. Their tests show that CNX Nifty Junior, CNX 500, CNX Bank Nifty, BSE 500, BSE Midcap and BSE Small cap reject the random walk hypothesis and return series are characterized by the presence of linear dependencies. Patrick & Sushama (2011) have compared the weak form of efficiency of NSE and NYSE and have presented the evidence of efficient form of NSE and inefficient form of NYSE. Using autocorrelation analysis and runs test, they conclude that the series of stock indices of NSE is unbiased random time series whereas stock indices of NYSE is biased random time series.
More recently, Ramkumar (2012) has analysed the market efficiency of sectoral indices of BSE, India and found that the returns of 8 indices out of 12 Indices, namely, BSE Automobile Index, BSE Bankex, BSE Capital Goods Index, BSE Consumer Durables Index, BSE Health Care Index, BSE Metal Index, BSE PSU Index, and BSE Realty Index followed normal distribution and earned better return at 5 percent significance level.
Objectives and Methodology
The objectives of the paper are: (i) To test whether the Indian equity markets are weak form efficient.
(ii) To test the weak form efficiency of the different sectoral indices of NSE. The weak form of market efficiency (popularly known as random walk theory) of Indian stock market implies that prices reflect all information found in the record of past prices and volumes. The null hypothesis is constructed as price change is random. Null hypothesis Ho: Price change is random Alternate hypothesis Ha: Price change is not random
Data
The paper uses Daily Index Returns of selected indices for a ten year period from January 2, 2001 to December 30, 2011. The sample consisted of 2744 observations. The log returns or continuous compounding returns were used for analysis. Continuously compounding return or log return r of an asset is defined to be the natural logarithm of its gross return (1+R t ) …..……… (1) The data for Nifty and 6 major sectoral indices -Nifty Junior, Pharma, MNC, IT, Bank and FMCG attained from the National Stock Exchange of India website www.nseindia.com. Eviews 7 has been used to analyses the results.
Methodology
Unit Root Test A unit root test tests whether a time series variable is non-stationary using an autoregressive model. If the autoregressive model is where In order to estimate the above equation, the first differences of Y t are taken and regressed on Y t-1 to determine if the estimated slope coefficient ρ is zero or not. If it is zero it is concluded that the seried Yt is stationary.If ρ=1 then the above equation become a random walk without drift. The paper employs Augmented Dickey-Fuller (ADF) test to determine the unit root property of the stock market indices which requires regressing ∆Y i on a constant, a time trend ∆Y t-1 and several lags of dependent terms as follows:
where, ∆ = first difference operator 
Autocorrelation
The term autocorrelation is defined as correlation between members of series of observation ordered in time or space. It is the lag correlation of a given series with itself
An Empirical Study on Efficient Market Hypothesis 75
lagged by a number of time units. Autocorrelation is a reliable measure for testing of independence of random variables in return series.
Autocorrelation tests show whether the serial correlation coefficients are significantly different from zero. In an efficient market, the null hypothesis of zero autocorrelation will prevail. This test statistic is widely used to notice any perceptible trend in stock prices. In the present study we have considered time lags of 1-16 days. Autocorrelation in the data was checked using Autocorrelation function (ACF) and correlograms utilizing the Ljung Box statistic, Dubin-Watson statistic. The autocorrelation function (ACF) test is examined to identify the degree of autocorrelation in a time series. It measures the correlation between the current and lagged observations of the time series of stock returns. A series of data may have observations that are not independent of one another. Autocorrelation Coefficients measure correlations between observations a certain distance apart. Based on the ordinary correlation coefficient 'r'. An autocorrelation coefficient at lag k can be found by:
………………..(3)
A plot of r k against k is known as correlogram.
If time series has unit root, than the autocorrelation function slowly decrease starting from the value of one and the partial auto correlation function has only first value which differs from zero. If one time series has two unit roots, ACF act the same way as for the one unit root series, but the PACF has only first two nonzero values. The serial correlation matrices that measures correlation between price changes inconsecutive time periods and is a measure of how much price change in any period depends upon price change over the previous time period. A serial correlation of zero would imply that price changes in consecutive time periods are uncorrelated with each other, and can thus be viewed as a rejection of the hypothesis that investors can learn about future price changes from the past ones. A positive and statistically significant serial correlation could be viewed as evidence of price momentum in markets, and would suggest that returns in a period are more likely to be positive (negative) if the prior period returns were positive (negative). In a more precise way, serial correlation coefficients provide a measure of relationship between value of random variable (X), in time t and its value k-periods earlier. It indicates whether daily price changes in the period t are influenced by price changes occurring k-days earlier, where k=1,2,3…. n.
Runs / Geary Test for Randomness
It is a strong test for randomness in investigating serial dependence in share price movements and compares the expected number of runs from a random process with the observed number of runs. The test is non-parametric and is independent of the normality and constant variance of data. A run is defined as a series of identical signs that are preceded or are followed by a different sign or no sign at all. That is given a sequence of observations, the runs test examines whether the value of one observation influences the values taken by later observations. If there is no influence (the observations are independent), the sequence is considered random. It is assumed that the sample proportion of positive, negative and zero price changes are good estimates of the population's proportions.
Runs test shows the cutting point, the number of runs, the number of cases below the cutting point, the number of cases greater than or equal to the cutting point, and the test statistics Z with its observed significance level. The total number of runs is a measure of randomness, since too many or too few runs, suggests dependence between observations. The run test converts the total number of runs into a Z statistic. For large samples the Z statistics gives the probability of difference between the actual and expected number of runs. A negative Z-value implies that the observed number of runs is less than the expected number of runs and thus positively correlated. The opposite is true for a positive Z-value. In addition to that, the observed numbers of run also indicates to reject or accept the random walk model. When the expected number of run is significantly different from the observed number of runs, the test reject the null hypothesis that the daily returns are random. The expected number of runs is represented by: ………………….. (4) where n represents the number of observations, n a and n b respectively represent observations above and below the sample mean (or median), and r represents the observed number of runs. The standard error can therefore be written as: 
Analysis and Interpretation
The descriptive statistics of the indices are given in Table 1 . From the kurtosis of the dataset, it was observed that none of the selected indices in the given time range were normally distributed. The distributions were leptokurtic and negatively skewed. The ADF unit root test results (Table 2) indicate that for all the selected indices, the null hypothesis that the series has unit root is rejected. Accordingly, all the given time series are stationary. The test statistic is higher than the critical value in all cases. The ACF correlograms and LQ statistic (Table 3) for determining serial correlation in the indices time series in indicate zero probability that the time series is non-stationary or random. The alternate hypothesis is accepted that the time series is stationery with serial co-relations present. 
Conclusions
The test results state that Indian markets are not weak form efficient. These results support the common notion that the equity markets in the emerging economies are not efficient and to some degree can also explain the less optimal allocation of portfolios into these markets. The implication of rejection of weak form efficiency for investors is that passive index investment strategy shall not be suitable while investing in the Indian stock market. On the other hand as financial market development have significant benefits on economic growth, the regulators and policy makers should pay much more attention on the market efficiency of India's stock market. These policies may assist in deepening the markets and further improve the market efficiency in the future.
